Objective The study aim was to assess the effects of a multi-component communication campaign that promoted contraceptive use in Burkina Faso.
Background
Burkina Faso, a landlocked West African country of about 13.6 million people, is one of the most densely populated nations in the West Africa region. 1 As in most countries in the region, reproductive health indicators in Burkina Faso paint a rather unpleasant picture. The country is among the worst affected by the human immunodeficiency virus (HIV) infection in West Africa: in 2001, the adult infection rate was 6.5%. 2 In general, Burkinabe women start their reproductive life early and continue bearing children until relatively late in life. The results of the 1998-1999 Demographic and Health Survey (BFDHS-II) show that almost one in two women has started childbearing by the age of 18 years. Among adolescents aged 15-19 years, about one-quarter had at least one child or were pregnant with their first child at the time of the survey. The total fertility rate was 4.1 children per woman in urban areas and 7.3 children per woman in rural areas. Moreover, contraceptive prevalence is very low among women of reproductive age in Burkina Faso. In 1999, nationwide, only 5.8% of women were currently using a method, while in urban areas the contraceptive prevalence was only 20.1%. 3 Against this background of poor reproductive health outcomes, the Burkinabe Government worked with a number of national and international organisations to design and implement appropriate reproductive health interventions. One such intervention was the Gold Circle (GO) initiative, implemented under the United States Agency for International Development (USAID)-funded reproductive health project, Santé Familiale et Prévention du SIDA (SFPS), and aimed at increasing contraceptive use while fostering quality services.
The Gold Circle initiative
The GO initiative has been described elsewhere. 4 We will only say here that both the design and the implementation of the initiative are based on a mixture of theory and empirical data. Pre-intervention exploratory research in the four intervention countries assessed the community definition and experience of the quality of family planning services and served as a basis for the design of the initiative. The study revealed that the community generally perceived quality in terms of warm and respectful client-provider interactions, competent provider, affordable services, reasonable waiting time, met needs, and method availability.
Based on the results of the formative research, the GO initiative targeted both the demand and the supply sides. On the supply side, the initiative involved a certification process and the use of a quality of care diagnostic tool to determine the current level of quality of services provided in clinics that routinely receive technical and other forms of assistance from the SFPS project. Using the diagnostic tool, programme staff identified a number of sites that met commonly agreed upon quality indicators and ascribed to them the GO status. These sites were further strengthened through staff training and the provision of relevant equipment and supplies to enable them to provide better quality services. In Burkina Faso, 10 clinics were selected
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and designated GO sites every year starting from 1998. By 2001, when the evaluation reported in this article took place, 40 clinics had received the GO status. The 40 GO clinics included primary health facilities and tertiary institutions and were spread over 11 districts in the country. However, the majority of them (18) were located in Ouagadougou and Bobo-Dioulasso. The the SFPS project ended in 2003 and funding for the GO initiative was discontinued.
On the demand side, the GO strategy involved the use of mass media and community activities to empower clients and the community to expect and demand certain standards of quality from providers, promote GO sites, and increase contraceptive use.
The initial launching of the GO initiative took place in 1998 in Burkina Faso. Thereafter, the initiative was relaunched every year until the end of the SFPS project. Typically, the GO promotional activities included electronic media materials, printed materials (including a logo featuring a smiling provider inside a gold circle, a Gold Circle advocacy tool, etc.) and community mobilisation activities. The various campaign materials portrayed providers in GO sites as caring, knowledgeable and willing to listen to their clients. Although campaign messages specifically promoted GO sites, they also encouraged people to visit the family planning clinics closest to them.
In addition to the activities that directly promoted the GO initiative, the GO strategy also included the development and distribution of four short radio and television programmes about family planning. These infomercials were 3-4 minutes long and were developed to provide information on methods, debunk myths and rumours about the methods and provide information on management of side effects. Of the four dramatised infomercials, three were method-specific and covered condoms, injectables and the pill, while one was on the range of methods available in GO and other family planning clinics. They were translated into local languages (Moore and Dioula in Burkina Faso) and were available and broadcast on TV and radio during the GO media campaign in 2001. There were 30 airings of the infomercial on national television and a total of 576 radio airings over a 5-month period between February and July 2001. In addition, video and audiocassettes containing the infomercials were distributed to GO sites and community groups for use during community outreach activities.
Theoretical model
We use an ideation framework to guide the analyses done in this paper. The suggestion that behaviours could be due to ideas or thoughts dates back to the 18th century German philosopher, Hegel, and was later developed by Max Weber and Louis Dumont. For example, Dumont (1909) argued that the desire to improve one's position economically, politically and in the areas of education and culture led to increased individualisation which in turn led to decreased fertility in France in the 1890s. Another French scholar, Landry, saw the decline of fertility as a reflection of prevailing thought patterns and the increasing rationalisation of behaviour. 5 While the notion that ideational and cultural change has an important role to play in demographic transition did not completely disappear from the demographic transition discourse of the mid-20th century, it was considerably overshadowed by the classic demographic transition theory which stressed the role of modernisation and economic development. [6] [7] [8] It was not until the 1980s that the ideation argument started to become prominent again in demographic literature as an alternative explanation or a valid addition to the classic demographic theory for explaining demographic transition. [9] [10] [11] [12] [13] [14] [15] [16] The ideation model attributes part of individual behavioural change to shifts in the "ways of thinking" or value orientations facilitated intergenerationally through the childrearing process and intragenerationally through the mass media and social interaction and influence. [17] [18] [19] [20] The theoretical basis underlying the ideation model used in this paper is that a person's ways of thinking (which can be measured by a set of psychosocial variables) form a part of the proximate determinants of behaviour. Furthermore, the model assumes that the ideational determinants mediate the behavioural impact of sociodemographic and contextual variables, including communication. 17, 18, 21 In analysing the effects of the GO campaign, we posit that the campaign has both direct and indirect (through the ideational variables) effects on contraceptive use. We first examine the effects of campaign exposure on pertinent ideational variables. Subsequently, we look at the impact of the campaign on contraceptive use while controlling for the ideational variables. The ideational variables that we examine are borrowed from leading psychosocial theories and include knowledge about contraceptive methods, personal approval, discussion with others, and personal advocacy.
Data
The data analysed in this article derive from a 2001 household survey. The survey targeted households in 54 randomly selected enumeration areas (EAs) that were covered during the 1998-1999 BFDHS-II in two urban areas: Ouagadougou and Bobo-Dioulasso. When a particular DHS household could not be located, it was replaced with another randomly selected household from the same EA. In the selected households, all women aged between 15 and 49 years were targeted for interview. Overall, 1421 women (1042 in Ouagadougou and 379 in Bobo-Dioulasso) were interviewed using a questionnaire. The Burkinabe Institut National des Statistiques et de la Démographie co-ordinated the implementation of the survey on behalf of SFPS. The Johns Hopkins Bloomberg School of Public Health/Center for Communication Programs was responsible for the overall design of the survey and provided technical assistance at every stage of its implementation.
Methods
In this article we use a non-parametric propensity score matching (PSM) technique to evaluate the effects of the GO initiative on attitudes towards family planning and contraceptive use. Introduced about two decades ago by Rosenbaum and Rubin, PSM is becoming an increasingly popular tool in impact evaluation. [22] [23] [24] [25] [26] [27] [28] [29] Although PSM has been around for many years and is becoming increasingly popular in impact evaluation, we have found no evidence that it has been used in the past to document the impact of a family planning communication programme. A detailed description of the PSM technique is beyond the scope of this article; however, further information on the technique used is available from the authors.
Results
A description of the predictor variables used in this paper is presented in Table 1 . The sociodemographic distribution of the respondents shows that the sample is on average younger than 35 years and predominantly Moslem. Moreover, the majority listens to the radio or watches the television regularly. We also noted that more than one-third of the respondents were never married and that very few read magazines or newspapers regularly.
Campaign exposure
Exposure to the mass media campaign was very high. Almost four-fifths (78.7%) of the respondents reportedly saw or heard at least one of the campaign materials and could recall the messages of the material. Overall, 8.8% could recall the GO promotional campaign messages alone, 17.0% recalled the infomercials alone and more than half (52.9%) recalled messages from both components of the campaign. Subsequently, in the analysis of the effects of the campaign, the term 'high exposure' is used to describe respondents who were exposed to both components of the campaign and 'low exposure' those who were exposed to only one component.
The major sources of exposure to the campaign were the television (50.1%), radio (22.4%), print media (4.4%) and health facility (3.4%).
Campaign exposure and ideation
To assess the effects of exposure on ideational variables, we first compared the outcome between the respondents that were exposed (treated) and those that were not exposed (controls) ( Table 2 ). Subsequently, PSM was used to adjust for observed pre-existing sociodemographic characteristics (Table 3) .
As shown in Table 2 , the data reveal a significant monotonic increase in each ideational variable by campaign exposure. The data further show that the raw differences by exposure level are particularly large for personal advocacy in favour of family planning and discussion about family planning with others.
The PSM-adjusted effects confirm the dose-response relationship in all cases but also indicate that part of the observed differences in the ideational variables is due to pre-existing differences among the campaign exposure categories (Table 3) . For example, while the data show a raw significant difference in knowledge of 1.0 method between the respondents with no exposure and their peers with low exposure, the PSM results show that low exposure resulted in a significant increase of 0.8 methods over zero exposure. In other words, about 20% of the raw effects of low exposure over zero exposure is due to pre-existing differences between the respondents with zero exposure and those with low exposure. Similarly, adjusting for preexisting characteristics through PSM reduces the magnitude of the observed effects of low exposure over zero exposure on family planning approval by about 25% . *The observed difference in the relevant ideational variable between the respondents in the higher exposure category compared to those in the lower exposure category. It is the absolute difference between the relevant proportions or means. †An indication of how being in the higher exposure category affects ideational variable compared to being in the lower exposure category. It is the difference in the mean or the proportion between the higher exposure category and the equivalent lower exposure category. ‡p≤0.001. §p≤0.01. ATT, average treatment effect on the treated; PSM, propensity score matching.
and the effects of high exposure relative to zero exposure by about one-third. We noted a similar trend for personal advocacy in favour of family planning and discussion about family planning.
Campaign exposure and contraceptive use
Overall, about one-quarter (25.6%) of the respondents were currently using a modern contraceptive method.
Contraceptive prevalence increased monotonically with campaign exposure: 9.3% of the respondents with zero exposure, 19.6% of those with low exposure and 35.2% of those with high exposure reported current use of modern methods. The observed dose-response relationship may reflect the effects of the campaign on contraceptive use, but it could also result from self-selectivity bias (the influence of an external factor) or endogeneity (reverse causation). We therefore used PSM to control for confounding pre-existing characteristics. The results are displayed in Table 4 . The adjusted effects confirmed that the campaign had a graduated, dose-response effect on contraceptive use: the higher the level of exposure, the greater the gain in contraceptive use. The data showed contraceptive use among the respondents with low campaign exposure would have increased by 13.2 percentage points had they experienced high exposure. Similarly, high exposure increased contraceptive use by more than 21.8 percentage points compared to zero exposure.
The abovementioned PSM results adjust for sociodemographic characteristics, which are not the only factors influencing contraceptive use. Our theoretical framework posits that communication influences contraceptive use directly but also indirectly through its intermediate effects on ideation. There is increasing empirical evidence to show that ideational variables are strong proximate determinants of contraceptive use. 4, 17, 21 Failure to take these variables into consideration in the estimation of the effects of the campaign may result in incorrect attribution of effects. We therefore included the propensity score quintile as a covariate in a logistic regression that assesses the impact of campaign exposure on contraceptive use while controlling for ideational variables. The sociodemographic variables used to predict the propensity score were excluded from this latter model. The inclusion of the propensity score in the estimated logistic models helps to account for selectivity on the measured sociodemographic covariates. Moreover, the final model is much simpler than if we had included the eight sociodemographic variables. Using propensity score in regression adjustment is not new and could actually yield more efficient results than matching alone. [30] [31] [32] [33] The approach is, however, not without its shortcomings as we shall discuss later.
Again, three separate models were estimated to account for the multiple-treatment nature of the campaign, and the results are presented in Table 5 . In the results presented in this table, the outcome variable is current use of modern methods while the predictor variables are propensity score quintile, campaign exposure and ideational variables.
The analyses show that personal approval of family planning does not have significant independent effects on contraceptive use. In contrast, personal advocacy in favour of family planning, knowledge about contraceptive use and discussion of family planning show the expected positive relationship with contraceptive use. The analyses further reveal that in the presence of ideational variables and the propensity for campaign exposure, low campaign exposure is not associated with a significant increase in contraceptive use compared with zero exposure. In contrast, a high level of exposure makes a significant difference compared with zero exposure or low exposure, controlling for ideational variables. In other words, it appears that what makes a significant difference for increased demand for contraception is considerable exposure to the campaign. At a high level, the campaign has a significant direct impact on contraceptive use, which is not absorbed by the ideational variables. In contrast, at a low level of exposure, much of the impact of the campaign is indirect and filtered through the ideational variables. . *The observed difference in contraceptive prevalence between the respondents in the higher exposure category compared to those in the lower exposure category. †An indication of how being in the higher exposure category affects contraceptive use compared to being in the lower exposure category after adjustment through propensity score. It is the difference in the percent using a modern method between the higher exposure category and the equivalent lower exposure category. ‡p≤0.001. §p≤0.05. ATT, average treatment effect on the treated; PSM, propensity score matching. 
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Discussion
This article examines the effects of a communication programme on contraceptive use in urban Burkina Faso. The data showed that the dual-component campaign reached more than three-quarters of the target audience with messages promoting family planning services and modern contraceptive methods. This reinforces the evidence that appropriately designed communication programmes using multiple channels can convey to large audiences consistent messages within a short time.
A dose-response relationship was found between the campaign and selected ideational variables that are likely to influence contraceptive use. The analyses further show that the campaign has a graduated significant impact on contraceptive use. While a low level of exposure to the campaign resulted in some increase in contraceptive use, a high level of exposure had a considerable impact. One recent meta-analysis of the impact of family planning campaigns in developing countries found an average impact (in terms of the difference in contraceptive use between the people exposed to a campaign and those that were not exposed) of 12 percentage points. 34 In the present study, we found that low exposure was linked to a 13.2 percentage point increase in contraceptive use over zero exposure and high exposure to 21.8 percentage points over zero exposure. The larger than average programme impact associated with the GO campaign testifies to the effectiveness of the strategic communication design used in the programme, although it could also partly be explained by the urban sample on which the analyses are based.
This article joins an increasing body of literature in providing empirical support for the impact of family planning communication campaigns. 4, 17, 21, [34] [35] [36] [37] [38] [39] [40] [41] [42] However, this article builds on what we already know. Many of the studies that have examined the impact of family planning campaigns did not use a theoretical model that takes into account the ideational predictors of contraceptive use. The few that based their analyses on an ideational or similar psychosocial model did not examine the dose-response effects of the campaign on both ideational variables and contraceptive use. 4, 17, 21 Probably the most significant innovation in this paper concerns the use of the PSM technique. A serious issue in ascribing causal effects using observational data (i.e. data not derived from randomised experiments) is the counterfactual problem. The PSM technique addresses this problem by creating groups of treated and untreated individuals that are statistically equivalent on a set of background characteristics. The method has a considerable advantage over standard statistical methods that control for background variables, such as linear and logistic regression, for two distinct reasons. First, it reduces a set of background variables to a single 'composite' score that appropriately summarises the variables. This reduction in dimensionality makes it easier to see the extent to which treated and untreated groups overlap on background variables. Given such overlap, PSM allows straightforward estimation of treatment effects. Second, unlike regression models, in estimating treatment effects PSM does not rely on any particular functional form for the relationship between the outcome and the predictors within each treatment group.
However, our study has its limitations. First, estimates from PSM rely on the conditional independence assumption, that is, no important variables predicting campaign exposure and contraceptive use are left out of the model used to estimate the propensity scores. It is possible that some important predictors of campaign exposure were unmeasured in our study and therefore excluded from the model. Use of health facilities and life goals (aspirations) are possible examples. Should such variables also predict our outcome variables (contraceptive use and ideation) then our estimates might be biased. 43 The extent to which unobserved variables are a threat to the validity of PSM results can be assessed using sensitivity analysis. [44] [45] [46] [47] In this article we assessed sensitivity to unmeasured variables by estimating the effects of the campaign when specific predictors are excluded from the computation of the propensity score. The strongest predictors of campaign exposure that are also associated with contraceptive use are regular radio listening, regular television viewing, education and current age. When we excluded regular television viewing, the estimated effects of high exposure compared to zero exposure on contraceptive use changed insignificantly by 6.8%. Excluding education changed the effects insignificantly by 5.0%, while excluding regular radio listening changed the estimated effects by 3.2%. We obtained similarly insignificant results when we focused on the effects of high exposure compared to low exposure. In other words, our sensitivity analyses suggest that to bias the measured effect of the campaign, an unmeasured variable would need to have a more powerful effect on campaign exposure than any of the variables that we measured.
Another limitation of our study is that, in order to take the influence of ideation into consideration in our assessment of the effects of the campaign on contraceptive use, we estimated a logistic regression model that controls for propensity score and the ideational variables. There is a problem with using propensity score in this manner. Including propensity score in a regression model reverts to the problem of dimensionality that PSM seeks to avoid. Moreover, Rubin 47, 48 has warned that regression adjustment using propensity score can lead to increased bias in the estimates if the treated and the untreated groups are of unequal variance. TRIP could find no guidelines that suggested including a pelvic examination at the time of a routine cervical smear. Of course, none of the readers of this Journal are doing a pelvic examination as a screening tool in an asymptomatic patient, but they might come across professionals who have not considered the purpose of pelvic examinations and can pass on the website and the references.
If you have a question of general interest to health professionals in primary care you might consider posting it on this site, which is a very useful resource.
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